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About one year ago several historians of mathematics made 
plans to dedicate the November 1976 issue of Historia Mathematics 
to Carl Boyer and to include a tribute to him. The occasion was 
to be Carl's seventieth birthday and his planned retirement. 
Carl's sudden death on April 26, 1976 has obliged us to convert 
a joyful task into a sorrowful one. 
No one who has had any contact at all with the history of 
mathematics needs to be introduced to the name of Carl Boyer or 
his writings. But few may know the full extent of Carl's contri- 
butions. These were not only extensive and deep but unique, and 
to appreciate them we must look back somewhat. 
Mathematical research on this continent began to show some- 
what widespread activity about 1900. (Of course there were a few 
notable earlier workers, among them the Europeans whom Johns 
Hopkins imported to start its graduate training and research 
program). This research, which took the direction of seeking new 
results, expanded in each successive decade. But the history of 
mathematics languished. It is true that initially the American 
Mathematical Society (founded as the New York Mathematical Society 
in 1888) announced its intent to pay attention to history and 
teaching as well as to new creations, and the early issues of 
the Bulletin of that Society did contain some fine historical 
articles. But the Society soon abandoned this program and narrower 
its concerns to promoting and publishing research for new results. 
Nor did the founding of the Mathematical Association of America 
in 1915 improve the situation insofar as history is concerned. 
Though an occasional historical article has appeared in its chief 
journal, The American Mathematical Monthly, history has received 
scant attention. 
Yet one would have expected that the initial exphasis in 
countries such as the United States and Canada would have been 
on the history of mathematics. Both countries were beginners in 
research and to know what had been done in the past two thousand 
years and what the leading problems were as of 1900, the study of 
the history should have been the first step. Perhaps Canada with 
closer ties to Great Britain and to France might not have been 
in as great need to orient itself in the mathematical world but 
the United States did not have even that advantage. 
Research directed to the creation of new results took over, 
and the reasons are not hard to discern. Axiomatics and subjects 
such as abstract algebra and topology were aborning in those days, 
and it seemed possible to do significant research in those fields 
388 Morris Kline HM3 
Carl B. Boyer 1906-1976 
HM3 Carl B. Boyer 389 
without possessing any knowledge of how they arose. This seeming 
ease was illusory because to do deep work in these fields one 
had to know the background. Topology, for example, did not spring 
up as an independent line of investigation but had roots in the 
work of Riemann, Poincare, Volterra, and Hilbert. Similar origins 
could be cited for the other fields. However, in new fields it 
is possible to write shallow, publishable papers whose worth 
cannot be judged until the truly fertile ideas are recognized. 
Pure mathematics provided easy going for another reason. 
By 1900 many mathematicians had decided, rightly or wrongly, that 
they no longer need tackle problems of science, which had been 
the main inspiration, but that they could allow their own imagi- 
nations to roam freely and solve problems of their own concoction. 
Such work they assured us would prove to be helpful to science 
in due time, although the history of mathematics does not support 
any such contention. 
Historical research, on the other hand, presented formidable 
obstacles. These need not be delineated to those who have pursued 
this work, but perhaps a review of the hurdles may be informative 
to newcomers to the field and to readers who have not engaged in 
this work. 
The sources of historical material are not today, and cer- 
tainly in the early decades of this century were not, readily 
accessible. Moreover, even when reached they call for a sound 
knowledge of current and classical foreign languages to say nothing 
of specialities such as cuneiform or hieroglyphics. Further, 
mathematics is a product of cultures, and the historican must be 
able to “live” in those cultures if he is to explain why each 
favored its subject matter and methodology. Historians also 
know that original creations are usually left by the creators in 
an incomplete or raw state. But they cannot leave their readers 
with the impression that Euclid said the last word on Euclidean 
geometry or that Newton did on the calculus. The historian in 
other words must be informed on modern developments even if his 
speciality is ancient mathematics. Moreover, he must appreciate 
the creative process even more deeply and sympathetically than 
the men who created the mathematics itself. 
The most difficult task of the historian is to understand 
the writings of the past. One does not just read Apollonius, 
Newton, Euler, Laplace, Gauss and most other masters of the past. 
The difficulties in understanding these men are of several sorts. 
We know that up to about 1700 mathematics was cast in geometric 
form, and the men involved were deeply versed in geometry. But 
analysis superseded geometry, and we who were trained in analysis 
have to struggle to understand the older mathematicians. The 
translation of Newton’s Principia, for example, into the analysis 
of the eighteenth century called for heroic efforts, and almost 
equally heroic are the efforts required to render eighteenth 
century analysis into a form understandable to a twentieth century 
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student of mathematics. Laplace, we all know, was indifferent to 
mathematics except insofar as it aided his scientific research. 
The assistant who helped him prepare his M&anigue c6leste for 
publication tells us that Laplace himself could not reproduce 
for inclusion in the work the proofs he once thought he had de- 
vised, and so he indulged himself with the well known statement, 
“It is easy to see that . . . .I’ The historian cannot so indulge 
himself. Gauss did give complete proofs, but his writings are 
so succinct and terse that they defy understanding. But the 
historian cannot defy his readers. Riemann was a highly intuitive 
thinker and more prophetic than factual. The historians’s account 
of his work must contain the fulfillment of Riemann’s divinations. 
All these impediments to the work of the historian amount 
to the fact that he is asked to climb a rugged steep mountain 
and, to be successful, he must reach the top. The searcher for 
new results, by contrast, is free to choose his own path, can 
wander up gentle smooth hills, and if and when he reaches the 
crest he can tell us what he sees from his vantage point. Put 
otherwise, the historian’s goals are set for him; the would-be 
creator of new results can choose his goals. 
It should be clear as to who has the more difficult task, 
but if authority is needed it is at hand. The telescope was 
discovered accidentally. Galileo had heard that there was such 
an instrument but had not learned how it was constructed. He 
set about building it and though ultimately successful found the 
task so formidable that he could not refrain from proclaiming 
that it is far more difficult to solve a problem that is set for 
one than it is to solve a problem one sets for himself. Gauss 
had arrived at a conjecture which he was certain was correct. 
After struggling for several weeks to prove it he confessed, 
“I have my theorem but I do not yet know how to get it.” 
Despite the fact that historical research called for far 
more background and for surmounting greater hurdles, the American 
mathematicians of the first few decades of this century, relying 
upon the fact that most people possessed only superficial under- 
standing of what historical research involved, dared to maintain 
that their work called for truly unusual mental qualities, imagi- 
nation, ingenuity, and brilliant inspirations, whereas the his- 
torian need only record what he reads. The consequence in the 
United States was that the conventional researchers as opposed 
to historians gained stature, prestige, and commanding positions 
in the mathematical world whereas historians were confined to the 
nether regions. Ironically during this very same period the 
antinomies or contradictions were discovered, and mathematicians 
set about resolving them. But they have not been resolved to the 
satisfaction of all mathematicians, and this confused state of 
affairs led Hermann Weyl to say in his obituary of David Hilbert: 
The question of the ultimate foundations and ultimate meaning 
of mathematics remains open; we do not know in what direction it 
HM 3 Carl B. Boyer 391 
will find its final solution or even whether a final objective 
answer can be expected at all. 'Mathematizing' may well be a 
creative activity of man, like language or music, of primary 
originality, whose historical decisions defy complete objective 
rationalization. 
Thought Weyl was deploring the confused state of the foun- 
dations of mathematics, he was at the same time asserting that 
mathematics is no more than what history records. It is certainly 
not what superficial observation and the usual presentation in 
courses and texts indicate, namely, infallible deductions from 
explicitly stated axioms. Thus history was acquiring an enhanced 
significance all the while that the powers in the mathematical 
world were deprecating and ignoring it. 
Was there no historical research of consequence during the 
early decades of this century? There was some fine work, but it 
was done by men who had to justify their place in the scheme of 
things by primary contributions to other activities such as the 
preparation of teachers. Florian Cajori was an exception in 
this respect, but in all fairness one can say that he was far 
more a collector of facts than a historian. Though the historians 
of this period are to be complimented and admired for what they 
did under severe handicaps, history did not flourish and might 
have fallen into oblivion. 
A new era in the pursuit of the history of mathematics was 
inaugurated by the work of Carl Boyer. He was born in Hellertown, 
Pennsylvania on November 3, 1906 but grew up in New York City. 
He received his bachelor's, master's and doctor's degrees at 
Columbia University, the last in 1939. There was no course in 
the history of mathematics at Columbia nor was there a historian 
on the mathematics faculty. In 1928 he joined the faculty of 
Brooklyn College and except for visiting appointments elsewhere 
remained at Brooklyn until his death. Brooklyn, to its credit, 
is primarily a teaching institution. Certainly his background, 
his education, and his affiliation with Brooklyn did not direct 
his attention to the importance of the history of mathematics. 
He himself relates that he majored in mathematics proper and 
physics, though he did take a course in the history of science. 
One might conjecture that at Columbia he came under the influence 
of David Eugene Smith, who like all historians of that time, was 
attached to the school of education, but Smith had already 
retired. One must conclude that it was Carl's own insight and 
courage that led him to become a professional historian. Insight 
was certainly needed for a young man to perceive the importance 
of history at a time when it was being derogated by the mathematical 
community; and only courage could have sustained his long efforts 
to defy the snobbish mathematicians. Certainly it was not ma- 
terial rewards or the search for prestige that motivated this 
work for he well knew during the many years in which he pursued 
scholarly study and writing that mathematicians would hardly 
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grant recognition to a historian. Nevertheless, by persistence, 
wisdom in the selection of vital themes and sound scholarship 
Carl succeeded in vitalizing and elevating the status of history 
in mathematical research and education. 
His very first publication, The Concepts of the Calculus 
(1939) was a clarion call. Reprinted several times and translated 
into Polish in 1964 it is now deservedly a landmark and a classic. 
It is the first American history to pursue a subject in depth 
and ranged from the work of the Greeks to that of Weierstrass . 
His second book, History of Analytic Geometry, exhibits the same 
qualities; to trace the developments of that subject in the maze 
of nineteenth century creations was an enormous task. His third 
and fourth books also broke fresh ground. Of these two, the 
latter, A History of Mathematics, is especially commendable be- 
cause it includes an account of some twentieth century develop- 
ments . It is now deservedly the standard text in the United States 
Between the writing of these books Carl published some seventy 
articles, all of meticulous and impeccable scholarship and 
ranging widely over the field. Several of these were written for 
the authoritative Encyclopedia Britannica. 
Recognition of his remarkable contributions came slowly but 
steadily. One of the wisest mathematicians of recent times, 
Richard Courant, gladly endorsed Carl’s initial work by writing 
a Preface to the second (1949) edition and at the same time 
endorsed Carl’s activity with the words, “Teachers, students, 
and scholars who really want to comprehend the forces and 
appearances of science must have some understanding of the present 
aspect of knowledge as a result of historical evolutions.” 
Carl received a Guggenheim Fellowship for the year 1954-55 
and was elected corresponding member of the International 
Academy of the History of the Sciences in 1957 and a full member 
in 1961. Vice-presidency of the American Association for the 
Advancement of Science in 1958 and of the History of Science 
Society in 1957-58 were further recognitions of his contributions. 
Additional evidence of his nation-wide reputation were his visiting 
professorships at Rutgers University, Yeshiva, Kansas, Northern 
Iowa, Michigan and California and lectures at numerous other 
institutions. Both honor and service are attested to by his 
membership on the editorial boards of several journals and pub- 
lications, notably Archive for History of Exact Sciences, the 
Dictionary of Scientific Biography, Isis and Scripta Mathematics. 
His advice and help were invaluable in the founding and editing 
of the journal in which this article appears. 
The greatest honor paid to Carl was the emulation of his 
work. Many historians of the last few decades have acknowledged 
receiving from it the inspiration and courage to pursue history. 
General histories and specialized studies now appear frequently 
if still not in abundance, and the values of history for the 
student of mathematics proper are recognized even for high school 
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instruction. Witness the thirty-first Yearbook of the National 
Council of Teachers of Mathematics to which Carl was a contributor. 
Professional historians are now members of the mathematics depart- 
ments or of departments of the history of science. Two j ournal s , 
the Archive for History of Exact Sciences and Historia Mathematics, 
though international in authorship and circulation, are American 
sponsored, and a glance at almost any issue of the latter would 
show the life and vitality of history on this continent. Even 
the Bulletin of the American Mathematics Society now feels obliged 
to at least review books on history. Perhaps most encouraging 
and welcome is the interest which mathematicians devoted primarily 
to new creations have recently shown. Whereas David Eugene Smith’s 
Source Book in Mathematics stood alone for forty years we now 
have the rich and invaluable source books of Dirk Struik and 
Garrett Birkhoff. 
The immediately impressive and bold innovations that one 
finds in Carl’s work lead one to expect an aggressive, assertive 
personality. But Carl was quiet, unobtrusive, modest, and even 
self-deprecatory. Closer contact, and I have been fortunate to 
have had this, reveals that beneath the self-effacement there 
was the courage, conviction and determination of a man who had 
seen a serious gap in mathematical research and education and 
had resolved to fill it despite lack of early recognition and 
even disinterest from colleagues working in more prestigious 
areas who deluded themselves that they were carrying the ball 
for mathematics. 
The very same qualities that enabled Carl to pursue and 
persist in what was for decades a thankless task mark his contri- 
butions to academe. Again superficial contact suggests an 
unobtrusiveness , even submissiveness to the practices of the 
university world, despite all its grievous faults. But Carl was 
a fighter, a fighter for active participation of faculty in 
academic affairs and governance, for fair treatment of students, 
and for wise regulations. His speeches at a faculty meeing were 
a revelation of his spirit and character. In keeping with his 
dedication to his profession he devoted many office hours to 
helping students and to serving on counseling committees and on 
committees concerned with faculty rights and responsibilities. 
His colleagues and his students owe him an unrepayable debt. 
Carl’s combination of qualities, intelligence, energy, 
perseverance, modesty, and integrity warrant applying the words 
of Shakespeare: 
His life was gentle, and the elements 
So compounded in him that Nature might stand up, 
And say to all the world, "This was a man! 
In his History of Analytic Geometry Carl rightly criticized 
Descartes because Descartes, like the Greeks, refused to accept 
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the possibility of a vacuum. Of course there are vacua. In 
responding to the last call which nature makes on man Carl left 
a vacuum in his professional world, a vacuum in the circle of his 
friends and colleagues, and a vacuum in his family. We do not 
see vacua but we can feel some of them. The vacua which this 
bright-eyed, smiling, almost boyish looking man had previously 
filled are ones we can feel. We do feel them and we mourn. 
His death is a loss not just to those who were in close 
contact with him or directly influenced by his work. His death 
is a loss to mathematicians of every species and variety. In 
recent times the overemphasis on research in the direction of 
establishing new theorems has forced the production of tens of 
thousands of papers. It has also obliged mathematicians to seek 
specialities so that they can keep abreast of what is being done 
in the area in which they seek to publish. The consequences have 
been a proliferation of obtuse papers most of dubious value and 
the fragmentation of mathematics into an incoherent mass of 
details. More than ever it has become necessary to decipher the 
cryptic research papers, to salvage the gems from the sludge, 
to connect in a coherent account the mass of disconnected results 
appearing in the hundreds of journals and to give prominence to 
those contributions which should command attention. 
These vital tasks can be and have been performed by historians 
of mathematics. Thus history is not only what Weyl credits as 
the true version of mathematics; it is the only natural medium 
by which the valuable accomplishments can be brought to light 
and recognized by all who are sincerely interested in the welfare 
and progress of the subject. Critical, perceptive, penetrating 
scholarship, so sorely needed in the present deluge of publications, 
is the role performed best by the Carl Boyers. Research men, 
scholars, teachers, students, and our relatives in the sciences 
and the humanities owe and should pay homage to the man who has 
done so much to serve and preserve our subject. I humbly acknow- 
ledge my debt to Carl B. Boyer, and I can be more certain than 
I can be of any proof now to be found in the entire body of 
mathematics that the entire mathemtical community wishes to do 
likewise. 
